Production and partial purification of proteases from Aspergillus oryzae grown in a medium based on whey protein as an exclusive nitrogen source.
Several attempts have been made to incorporate whey proteins into curd to increase cheese yield. For some types of cheese, degradation of whey proteins that have been incorporated into the curd would be required to obtain acceptable flavor and texture. On the basis of the high potential for protease synthesis in Aspergillus oryzae, sodium nitrate as a nitrogen source in a minimal medium for fungi, known as Czapek-Dox medium, was replaced with whey protein isolate to induce the protease to hydrolyze whey protein using A. oryzae AHU7146. A solid-phase medium adjusted to pH 6 was suitable for this purpose when incubation was carried out at 25°C for 2 wk. The application of column chromatography enabled the resolution of 3 proteolytic components (1, 2, and 3). With respect to optimal temperature and zymographic analysis, component 1 was similar to component 3. In contrast, component 2 was less abundant than the other components and exhibited activity in the alkaline pH region. The degradation of β-lactoglobulin and α-lactalbumin in whey protein isolate solution by the crude enzyme was primarily attributed to the action of components 1 and 3, based on HPLC analysis and the N-terminal amino acid sequences; however, zymography demonstrated evident proteolysis due to component 2. Because heat-denatured whey protein aggregates were digestible by the crude enzyme, the proteolytic system from A. oryzae has the potential as an additive to stimulate the ripening of cheese enriched with whey protein.